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Insertion site of V1R501 containing human IL2 and rat PAP sequences 
The FPV ORFs are with reference 10 FPV genome ORPs - Genbank Ac No.: AF198100 

ATGGATAGAAATATCAATTXXAGTCCTGTAXTXATACAACCXACGTTXAAACACGAGXTTC^^ 
TACCTATC TTT ATAGT TAAAATCAGG AC ATAAAT ATCrr GGATCCAAATTTGT^ 

TATATAXXAGTTTTTGAAGTAATAGTAGCTTTGATTATArrGAATTTTTTCTTTAAGGAAGAAATATTATATACATTTTTTCCG 
ATATATAArCAAAAACXTCAXTAYCATCGAAACTAAXATAACXTAAAAAAGAAATXCCTXCXTT^^ 
FPV132R ORF in bold 

XTAG CTAAGC CTTCT AAAAAX X CAATAAAT AG XCXGCXGGAT AGAAC X AXG XT AAAATGT GAAGAAGATGG AX C XTT GAT GATT 
AATC GATXCGCAAGAX XTTTAAGXTAXXTAXC ACACGAC CXAXC XXGAXACAATXTTACACTXCXXCTACC XAGAAACTACTAA 

XCGACACCTXCCGGTAXCXAXICGGCCTTGAGXXXAGAXGGXXCACCGGTAAGGATTTCCGAXTGXAGTXTGCTTTTATCGXCA 
AGCTCTGGAAGGCCATAGATAAGCCGGAACTCAAAXCXACCAAGTGGCCAXXCCTAAAG<SCXAACAXCAA 

AXAAATGGCGCATCCTCATCAAC^TCTCCTTACTCXAXXXXTAACAGACGATAACGGATTTTATTCT?ATC7ATCCGAAAAAAG 
XAXrrACCCCCXA^GAGTAGTTGTAGAGGAAXGAGAXAAAAAXXGXCXGCTATTGCCXAAJ\ATAAGAAXAGATAGGCXXXT?TC 

TGATGATGAAGCXCTTGAAGACATAAATACTATTAAGAAATATATGGACTTTATTCXAAGCGTTCTTATACGTTCTAAAGAGAA 
ACXACTACTTCGAGAACrrCXGTATTTATGKTAATTCTTTATATACCXGAAATAAGArrCGCAAGAATATGCAAGATTTCTCTT 

ACXAGAAAATATAGGAXGTTCTTACGAGCCTATGAGTGAATCGTTTAAGGCTCTTAXTAAAGTAAAGGA7GATGGXACTTTAG? 
TCATCTTTTATAXCCTACAAGAATGCTCGGATACTCACTTAGCAAATXCCGAGAATAATTTCAXTTCCTACTACCATGAAAXCA 

AAAAGCAXT?ACCAAGCCATTGTTAAAXCCXCATTCCGWJ\GAXAGTTTTAGAXAGAGGTTATACTTCGGATTTXGCTATAAG 
XTTTCGXAAArGGXTCGGT/sACAAXXXAGGAGTAAGGCXTXTCTATCAAAATCTATCXCCAATAXGAAGCCTAAAACGATATXC 

CGTAATAAGACTATCTAGTAAAAGCAGXTAXAXACTTCCCGCAAATACAAAATACATAAATCCAAACGAGAATATGTATATAAA 
GCATXATXCTGATAGATCATTTTCGXCAATATATGAAGGGCGTTTATGTTXTATGTATTTAGGTXXGCXCXTAXACATAtATTT 

CAACCTAATATCACTACTGAAGCGCAACXAGATCTTCCAAACrCACCCGrTCT 
GTTGGATTATAGTGATGACTTCGCGTTGATCTAGAAGGX^OWCrGaGCGAAA 

vaccinia p7.5 promoter in bold & italic -> 

A XACAAXAATXAATXTCXCGrAAAAGXAGAAAA XAXAXTCXAATXXATTGCACGGTCT AG AACTAGTG q a Z C cA TGX AC AGG AT 
TATCTTAXTAATZAAAGAGCATXXTCATCXTXXATATAAGATTAA^ 

> M Y R M 

GCAACTCCTGTCTTGCATTGCACTAATTCTTGCACTTGTCACAAACAG7GCACCTACTTCAAG7TCGACAAAGAAAACAAAGAA 
CGTTGAGGACAGAACGTAACGTGATTAAGAACGTGAACAGTGTTTGTCACGTGGATGAAGTTCAAGCTGXTTCTTTTGTTTCTT 
> Q L L 3 C I A L X LALVTNSA PTS3STKKTKK 
human IL2 protain coding sequence 

AACACAGCTACAACTGGAGCATTTACTGCTGGArTTACAGATGATXTTGMTGGAATTAAXAATTACAAGAATCCCAAACTCAC 
TTGXGTCGATGTTGACCTCGTAAA7GACGACCTAAATGTCTACTAAAACTTACCTTAATTATTAATGTXCXTAGGGTTTGAGTG 
>TQLQI*EHl*LLDI»QMl LNG I NNYKN P KLT 

CAGGATGCTCACATTTAAGTTTTACATGCCCAAGAAGGCCACAGAACTGAAACAGCTTCAGTGTCTAGAAGAAGAACTCAAACC 
GTCCTACGAGXGTAAATTCAAAATGTACGGGTTCTTCCGCTGTCTTGACTTTCTCGAAGTCACAGATCTTCXTCTTGAGTTTCG 
>RMLT FKFYHPKKATELKQLQCLEEELKP 

TCTGGAGGAAGTGCXGAATTTAGCTCAAAGCAAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATC^ACGTAATAGT 
AGACCTCCTTCACGACTXAAATCGAGTTTCGTXTTTGAAAGTGAATTCTGGGTCCCTGAATTAGTCGTTATAGTTGCATTA7CA 
>LEEVLHLAQSK«rHL RPROtlSNINVlV 

TCTGGAACT.^AAGGGATCTGAAACAACATTCATGTGTGAATATGCAGATGAGACAGCAACCATTGTAGAATTXCTGAACAGATG 
AGACCTTGATTTCCCTAGACXXTGTTGTAAGTACACACTTATACGTCTACTCTG7CGTTGGTAACATCTTAAAGACTTGTCTAC 
>LELKGSETTrMCEYADETATlVEFLNRW 
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GATTACCTTTTGTCAAAGCATCATCTCMCACTAACTTGATTTTTGTaGATCTGTCGACCATTTAGIATCCTAAAATTG^ 
CTAATGGAAAACAG7TTCGTAGTAGAGT?G7GA77GAACTAAAAACAcCTAGACACC?GGrAAA7C^^ 

>ITrCQSll3TL?- FPV .farly/late 

promoter 

Early transcriptional 
stop sequQftce {bold} 

TTGTAATl!ATCGAtAAIAAATCAGAGCTGTCCCTC7GCACCTCGTCGCGACAGCAAGCC'rCACCCTTGGCTTC?7GC7CC7GCT 
AACATZAA£ACCZAXXA?T£ACTCTCGACAGGGAGaCGTGGAGCAGCCC?GTCGT?CGGAGTGGGAACCGAAGAACGAGGACGA 
>MRAV P LHLVGTAS FLLLL 
Rat PAP protein coding sequence 

ATCTCTCCGCCTGGACCCAGGCCAAGCCAAGGAGTTGAAGTTTGTGACATTGGTGTTCCGGCATGGAGACCGAGG7CCCATCGA 
TAGAGAGGCGGACCTGGGTCCGGTTCGGTTCCTCAACTTCAAACACTG7AACCACAAGGCCGTACC7CTGGCTCCAGGGTAGCT 
>3LRLDPGQAK£LKFVT1VFRKGDRGPIE 

GACCTTTCCTAATGACCCCATTAAGGAATCCTCGTGGCCACAAGCATT7GGCCAACTCACCAAG7GGGGCATGGGACAGCACTA 
C7GGAAAGGAT7AC7GGGG7AATTCCTTAGGAGCACCGGTGT7CCTAAACCGGTTGAGTGG7TCACCCCGTACCCTGTCG7GAT 
>T FPNDPI KESSWPQGFGQLTKWGMGQHY 

CGAACTCGGAAGTTATATAAGGAGAAGATACGGGAGA77C7TGAACAACTCCTA7AAACATGACCAGGT77ATA7CCGAAGCAC 
GCTTGAGCCTTCAATATATTCCTCTTCTATGCCC7CTAAGAAC7TG77GAGGATATT7GTACTGG7CCAAATATAGGCTTCG7G 

> E LGSYI R RRYGRFLNNSYKHDQVYI R S T 

AGATGTTGACAGGACTCTGATGAGCGCTATGACAAACCTCGCAGCCCTG7TTCCCCCTGAGGGGATCAGCA7CTGGAA7CCCAG 
TC7ACAACTGTCCTGAGACTACTCGCGATACTG7T7CGAGCGTCGGGACAAAGGGG6AC7CCCCTAG7CG7AGACCTTAGGGTC 
>DVDRTLMSANTNLAALFPPEGISIWNPR 

ACTGC7CTGGCAGCCCATCCCAGTGCACACCGTGTCTC7CTC7GAGGA7CGGT7GCTATACCTGCCTTTCAGGGACTG7CCTCG 
TGACGAGACCG7CGGGTAGGGTCACGTGTGGCACAGAGAGAGACTCCTAGCCAACGA7ATGGACGGAAAGTCCCTGACAGGAGC 

> L L W Q P I PVHTVSLSEORLLYLP FROCPR 

CTT7CAAGAACTCAAGAGTGAGACTTTAAAA7CTGAGGAG7TCCTGAAGAGGCTTCAACCATATAAAAGCT7CA7AGACACCT7 
GAAAG7TCTTGAGTTCTCACTCTGAAA777TAGACTCCTCAAGGAC77CTCCGAAGTTGGTATATT77CGAAGTATC7GTGGAA 

> FQELK5BTLXSEEFLKRX.QPYKS FI OTL 

GCCATCGCTGTCGGGAT7CGAGGACCAGGATCT7TTTGAAATCTGGAGTAGGCTTTACGACCCTTTA7A7TGCGAGAGTGTTCA 
CGG7AGCGACAGCCCTAAGCrrCCTGGTCCTAGAAAAACTrrAGACC7CATCCGAAATGCTGGGAAATA7AACGCTC7CACAAG7 

> pSLSGfEDQDLFEIWSRLYDPLYCESVH 

CAATTTCACCT7CCGCACCTGGGCCACAGAGGACGCCATGAC7AAGTTGAAGGAG77G7CAGAATTA7CTC7GTTATC7C777A 
GTTAAAG7GGAAGGCGTGGACCCGGTG7CTCC7GCGG7ACTGATTCAACTTCCTCAACAG7C77AATAGAGACAATAGAGAAAT 
>NFTFRTWATEOAMTKLKELSELSLLSLY 

TGGA-A7TCACAAGCAGAAAGAGAAA7CTAGACTCCAGGGGGGCG7CC7GG7CAATGAAAT7CTCAAGAACATGAAGC77GCAAC 
ACC7TAA6TG7TCGTCTTTCTCTT7AGATCTGAGG7CCCCCCGCAGGACCAG7TACT77AAGAGTTC77G7ACT7CGAACG77G 
>GIHKQKEKSR LQGGVLVN EILKNMKLA7 

TCAACCACAGAAGGCCAGGAAGTTGATCA7GTATTC7GCATATGACACTACTGTGAGTGGCCTGCAGATGGCGCTAGAGCT7TA 
AGTTGGTG7CTTCCGGTCCTTCAACTAGTACATAAGACG7ATACTGTGATGACAC7CACCGGACGTCTACCGCGATC7CGAAA7 
>QPQKARKLIMYSAtOTTVSGLQMALELY 

7AATGGACTTCTACCTCCC7ACGCTTCCTGCCACATAA7GGAA7TGTACCAGGATAATGGGGGGACCTTCGTGGAGATG7ACTA 
ATTACCTGAAGATGGAGGGATGCGAAGGACGGTG7ATTACC7TAACATGG7CCTAT7ACCCCCCTGGAAGCACCTCTACATGA7 
>NGLLPPYA3CHIM£LYQDNGC7FVEMYY 

CCGGAA7GAGACCCAGAACGAGCCCTACCCAC7CACGCTGCCGGGCTG7ACCCACA6CTGCCCTCTGGAGAAGTTTGCAGAGCT 
GGCC77ACTCTGGG7CT7GCTCGGGATGGGTGAGTGCGACGGCCCGACA7GGG7GTCGACGGGAGACCTC7TCAAACGTCTCGA 
>RNETQNEPY P LTLPGCTHSCPLEKFAEL 
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ACTGGACCCCGTGATCCCCCAGGACTGGGCCACAGAGTGTATGGGCACAAGCAACCACCAAGCG'TCGCTGTAATT?TTCTGTCG 
TGACCTGGG6CACTAGGGGGTCCTGACCCGGTGTCTCACATACCCG7G?TCG?TGGTGGTTCGCAGCGACATTAAAAAGACAG- 
>LOPVIPQOWATECMGTSNHQASL« 

ACCCATGGTTGtTAAAAAGGAATTGAAAGAAAATATTTTATATCGTAATAAATTAAATATGCArGAAGGACATCAGGAGTCTTT 
TGGGTACCAACAATTTTTCCTTAACTTTCTTTTATAAAATATAGCATTATT7AATTTATACGTACT7CCTGTAGTCCTCAGAAA 
FPV134R ORF in bold 

TAAAGAACTTGAAATGACAAAACCTTATATCTTCTTCAATGAACTAGTAGGTC^^ 

ATTTCTTGAACTTTACTGTTTTGGAATATACAAGiU^CTTACTTGATCATCCACTTCTTCTGATATTGTTTCTCAATCTrrTAAG 
ATTATGATTCAAAGTTCCTGTCCCGCTCGAATTCGACAAT 

GTTATGTTCAGArACAGTTATCGTGTATATAGGGTCAGCACCAGGAAGCCATATAAATTTTTTATATCATTATATGGATGA 
GAAT ACAAGTCT ATGTCAAT AGCACAT AT ATC C CAGTC GTG GTC C T TC GGT AT AT T T AAAAAAT AT AC TAAT ATAC CT AC T 

Early transcriptional 
stop sequence for rat PAF 

TCTTAAAATAGATTTAAAATGGATATTAATAGATGGTAGAGATCATO 

AGAATT TT ATCTAAATTTTAC CTATAATTATC T ACCATCTC TAGT ACT AGCTAGAGJVTCT T TCAGAATTTTT ACACAGAT ATT A 
A CAT AG G TTTGT AGATGAACAATACTT GTTT AA G CT A CGTAAT AT GATTA GGlAAAAAC CAT AAAAT TGT AC T GA TAT CAC AT AT 

tgtatccaaac^tctacttgttatgaacaaattcgatgcattatactaatcctttttgg 

tagatcgctaagasgaaaagaacctactagcgaggacctattac^^ 
atctagcgattctcctttccttggatgatcgctcctggataatc^ 

accaatagcatccagcctgaaatggagatgtccgtttccggatcagtgcataa 
tggttatcgtagctcggactttacctctacaggcaaaggcctagtcacctattctctg 

t 

A 
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Insertion site of YIR502 containing human IL2 and human PAP sequences 



The FPV ORFs are with reference to FPV genome ORFs - Genbank Ac No.: AF198100 

ATGGATASAAATATC^TTTTAGTCCTGTATTTATAGAACCTAGGTTTAAACACGAGTTTCTATTATCTCCTCAAACGTA 
TACCTATCTTTATAGTTAAAATCAGGACATAAATATCTTCGATCO^ 
FPV132R ORF in hoLd -> 

TTTTT AT AT ATTA GTT TTTGAAGT AAT AG TAG C TTT GATT AT ATTGAATTTT TTC TT T AAG GAAG AAAT ATT AT AT A CAT 
AAAAATATATAATCAAAAACTTGATTATCATCGAAACTAATATA^ 

TTTTTCCGTTAGCTAACCCTTCTAAAAATTCAATAAATAGTCTGCTGGATAGAACTATGTTAAAATGTGAAGAAGATGGA 
AAAAAXSGCAJVTCGATTCGGAAGATTT^TAAGTTATTTATCACACGACCTATCTTGATACAATTTTACACTT 

TCTTTCATGATTTCGAGACCTTCCGGTATCTATTCCGCCTTGAGTTTAGATGGTTCACCGGTAAGGATTTCCGATTCTAC 
AGAAAC TACTAAAGCTCTGG AAGGCCATAG ATAAGCC GCAAC TCAAAT CTACCAAGTGGCCATTCCTAAAGGCTAACATC 

TTTGCTTTTATCGTCAATAAATG^CGCATCCTCATCAACATCTCCTTACTCTAT^TTTAACAGACGATAACGGATTTTAT 
AAACGAAAATAGCAGTTATTTACCGCGTAGGAGTAGTTGTAGAGGAATGACATAAAAA 

TCTTATCTATCCGAAAW^GTGATGATGAAGCTCTTGAAGACATAAATACTATTAAGAAATATATGGACTTTATTCTAAG 
AGAATAGATAGGCTTTTTTCACTACTACTTCGAGAACTTCrGTATTTATGATAATTCTTTATATftCCTGAAATAAGATTC 

CGTTCTTATACGTTCTAAAGAGAAACTAGAAAATATAGGATGTTCTTACGAGCCTATGAGTGAATCGTTTAAGGCTCT7A 
GCAAGAATATGCAAGATTTCTCTTTGATCTTTTATATCCTACAAGAATGCTCGGATACTCACTTAGCAAATTCCGAGAAT 

^TAAAGTAAAGGATGATGGTACTTTAGTAAAAGCATTTA^CAAGCCATTGTTAAATCCTCATTCCGAAAAGATAGTTTTn 
AATTTCATTTCCTACTACCATGAAATCATTTTCGTAAATGGTTCGGTAACMTTTAGGAGTAAGGCTTTTCTATCAAAAT 

GATAGAGGTTATACTTCGGATTTTGCTATAAGCGTAATAAGACTATCTAGTAAAAGCAGTTATATACTTCCCGCAAATAC 
CTATCTCCAATATGAAGCCTAAAACGATATTCGCATTATTCTGATAGATCATTTTCGTCAATA7ATGAAGGGCGTTTATG 

AAAAT ACA T AAATC CAAACGAC AAT AT GTAT ATAAAC AACCT AA TATC ACT ACT6 AAG CGCAAC? AGAT CT TCCAAACCC 
TTTTATGTATTTAGGTTTGCTCTTATACATATATTTGTTGGATTATAGTGATGACTTCGCGTTGATCTAGAAGGTTTGCG 

ACCCGCTTTTTATAGa^GTTTTTeACCCATAAATM 

TGGGCGAAAAA IA TCATTCAAAAAGTCGGrATTTA TTATTCPATGTTJlXTJUTTiLAAGAGCATTTrCATCTTrXATATAAG 
vaccinia p7.5 promoter in bold fi italic 

TAArTTATTGCACGGTCTAGAACTAGTGgdtccATGTACAGGATGCAACTCCTGTCTTGCATTGCACTAATTCTTGCACT 
ATXAAATAACGTGCCAGATCTTGATCACct aggTACATGTCCTACGTTGAGGACAGAACGTAACGTGATTAAGAACGTGA 

>MYRMQLLSCIALILAL 
Human IL2 protein coding sequence -> 

TGTCACAAACAGTGCACCTACTTCAAGTTCGACAAAGAAAACAJ^GAAAACACAGCTACAACTGGAGCATTTACTGCTGG 
ACAGTGTTTGTCACGTGGATGAAGTTCAAGCTGTTTCTTTTGTTTCTTTTGTGTCGATGTTGACCTCGTAAATGACGACC 
>VTN SAPTSSS TKKTKKTQLQLEHLL L 

ATTTACAGATGATTTTGAATGGAATTAATAATTACAAGAATCCCAAACTCACCAGGATGCTCACATTTAAGTTTTACATG 
T AAAT G TCTACTAAAACTTACCTTAATTATTAATG TTC TTAGGGTTTGAGTGGTCCTACGAGTGTAAATTC AAAAT GT AC 
>DLOMlLNGINNYKNPKLTRMl»TFKryM 

CCCAAGAAGGCCACAGAACTGAAACAGCTTCAGTGTCTAGAAGAAGAACTCAAACCTCTGGAGGAAGTGCTGAATTTAGC 
GGGTTCTTCCGGTGTCTTGACTTTGTCGAAGTCACAGATCTTCTTCTTGAGTTTGGAGACC7CCTTCACGACTTAAATCG 
> P KKATELKQLQCLBCELK PLEEVLN LA 

TCAAAGCAAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTAATAGTTCTGGAACTAAAGGGATCTG 
AGTTTCGTTTTTGAAAGTGAATTCTGGGTCCCTGAATTAGTCGTTATAGTTGCATTA7CAAGACCTTGAT7TCCCTAGAC 
>QSKN FHLRPROLI SN1NVIVL&LKGS 
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AAACAACATTCATGTGTG^TATGCAGATGAGACAGCAACCA?TGTAO. t J*TTTCT < 3.WAGATGGATTACCTTTT3TCW\ 
TTTGTTGTAACTACACACTTATfXGTCTAC^CTGTCGTTGGTAACATCTTA-AAGACTTGt'TACCTrATGGAAJ^.CAGTT 
>E?TFMC£YADETA?XV EFuNRWITFCQ 

AGCATCATCTCAACACTAACTTGATTTTTGTaGATCTGtcgaccatfctag'tatcctaaaattgaattg-taattatcg 
TCGTAGTAGAGTTGTGATTGAACTAAAAACAcCTAGACagcCqqtaaatcataffgattctaacCtaacattaatagc 
>SI ISTLT • PPV early late promoter -> 

Early transcriptional in bold & italic 

stop sequence in bold 

ataataaATCAGAGCTCCACCCCTCCTCCTGGCCAGGGCAGCAAGCC7TAGCCTTGGCT7CTTGTTTCTGCTTT?TT7CT 
tattattTACTCTCGACGTGGGGAGGAGGACCGGTCCCGTCGTTCGGA;«»?CGGAACCGAAGAACAAAGACGAAAAAAAGA 
> M R A A P LLLARAAS I* $ X*G F L F L L F F 
Human PAP protein coding sequence ^ 

GGCTAGACCGAAGTGTACTAGCCAAGGAGTTGAAGTTTGTGACTTTGGTGTTTCGGCATCGAGACCGAJi.GTCCCATTGAC 
CCGATCTGGCTTCACATGATCGG7TCCTCAACTTCAAACACTGAAACCACAAAGCCGTACCTCTGGCTTCAGGGTAACTG 
>WLORSVLAKELKFV TLVFRHGORSPI0 

ACCTTTCCCACTGACCCCATAAAGGAATCCTCATGGCCACAAGGATTTGGCCAACTCACCCAGCTGGGCATGGAGCAGCA 
TGGAAAGGGTGACTGGGGTATTTCCTTAGGAGTACCGGTGTTCCTAAACCGGTTGAGTGGGTCGACCCGTACCTCGTCGT 
> T F P T D P I KESSWPQGFGQLTQLGMEQH 

TTATGKACTTGGAGAGTATATAAGAAAGAGATATAGAAAATTCTTGAATGAGTCCTATAAACATGAACAGGTTTATATTC 
AATACTTGAACCTCTCATATATTCTTTCTCTATATCTTTTAAGAACTTACTCAGGATATTTGTACrTGTCCAAATATAAG 
>YELGEYIRKRYRKFI,NESYKHEQVY1 

GAAGCACAGACGTTGACCGGACTTTGATGAGTGCTATGACAAACCTGGCAGCCCTGTTTCCCCCAGAAGGTGTCAGCATC 
CTTCGTGTCTGCAACTGGCCTGAAACTACTCACGATACTGTTTGGACCGTCGGGACAAAGGGGGTC7TCCACAGTCGTAG 
>RSTDV0RTLMSAM7NtAALFPPEGVSI 

TGGAATCCTATCCTACTCTGGCAGCCCATCCCGGT6CACACAGTTCCTCTTTCTGAAGATCAGTTGCTATACCTGCCTTT 
ACCTTAGGATAGGATGAGACCGTCGGGTAGGGCCACGTGTGTCAAGGAGAAAGACTTCTAGTCAACGATATGGACGGAAA 
>WNP 1LLHQPIPVHTV / PLSEDQLLYLPF 

CAGGAACTGCCCTCGTTTTCAAGAACTTGAGAGTGAGACTTTGAAATCAGAGGAATTCCAGAAGAGGCTGCACCCTTATA 
GTCCTTGACGGGAGCAAAAGTTCTTGAACTCTCACTCTGAAACTTTAGTCTCCTTAAGGTCTTCTCCGACGTGGGAATAT 
>RNCPRFQELE3ETLKSEEFQKRLHPY 

AGGATTTTATAGCTACCTTGGGAAAACTTTCAGGATTACATGGCCAGGACCTTTTtGGAATTTGGAGTAAAGTCTACGAC 
TCCTAAAATATCGATGGAACCCTTTTGAAAGTCCTAATGTACCGGTCCTGGAAAAACCTTAAACCTCATTTCAGATGCTG 
> K 0FIATLGKL3GLHGQDLFGIWSKVYD 

CCTTTATATTGTGAGAGTGTTCACAATTTCACTTTACCCTCCTGGGCCACTGAGGACACCATGACTAAGTTGAGAGAATT 

ggaaatataacactctcacaagtgttaaagtgaaatgggaggacccggtgactcctgtggtactgattcaactctcttaa 

>PLYCE3VHN fT LPSWATEDTMTKLREL 

gtcagaattgtccctcctgtccctctatggaattcacaagcagaaagagaaatctacgctccaagggggtgtcctggtca 
cagtcttaacaggcaggacagggagataccttaagtgttcgtctttctctttagatccgaggttcccccacaggaccagt 

>3ELSLt3LYGIHKQKEKSRLQGGVLV 

atgaaatcctcaatcacatgaagagagcaactcagataccaagctacaaaaaacttatcatgtattctgcgcatgacact 
tactttaggagttagtgtacttctctcgttgagtctatggttcgatgttttttgaatagtacataagacgcgtactgtga 

>f : E ILNHMKRATQlPSYKKLXMYSAHOT 

actgtgagtggcctacacatggcgctagatgtttacaacggactccttcctccctatgcttcttgccacttgacggaatt 
tgacactcaccggatgtctaccgcgatctacaaatgttgcctgaggaaggagggatacgaagaacggtgaactgccttaa 

>T v SGI»QMALDVYNGLL p pYASCHLTE L 
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GTACTTTGAGAAGGGOGAGTACTTTGTGCAGATGTACTATCGGAATGAGACGCAGCACGAGCCGTATCCCCTCATGCTAC 
CATGAAACTCTTCCCCCTCATGAAACACCTCTACATGATAGCCTTACTCTGCGTCGTGC?CGGCATAGGGGAGTACGATG 
>YFEKGSY FVEMYYRNBTQHEPYPLML 

CTGCCT3CAGCCCTAGCTGTCCTCTGGAGAGGTTTGCTGAGCTGGTTCGCCC7GTGATCCCTCAAGACTGGTCCACGGAG 
GACCGACGTCGGGATCGACAGGAGACCTCTCCAAACGACTCGACCAACCGGGACACTAGGGAGTTCTGACCAGGTGCCTC 
>PGCSPSCPLERFAELVGPVIPQDWSTE 

TGTATGACCACAAACAGCCATCAAGGTACTGAGGACAGTACAGATTAATTTTTCTGTCGACCCATGGTTGTTAAAAAGGA 
ACATACTGGTGTTTGTCGGTAGTtCCATGACTCCTGTCATGTCTAATTAAAAAGACAGCTGGGTACCrACAATTTTTCCT 
>CMT?NSHQGTE DSTO • 

at tg aaagaaaat atttt at at cg? aat aaatt aaatatgcatgaaggacatc ag gagtct tttaaagaacttgaaatga 
taactttcttttataaaatatagcattatttaatttatacgtacttcctgtagtcctcagaaaatttcttgaactttact 

FPV134 OHF in bold •» 

CAAAACCTTATATGTTCTTCAATCAACTAGTAGGTGAAGAAGACTATA^ 
GTTTTGGAATATACAAGAAGTTACTTGATCATCCACTTCTTCTGATATTGTTTC^ 

caaggacagggccagcttaagctgttattaggagaactttatttcttaaata^ 
gttcctgtcccggtcgaattcgacaataatcctcttgaaataa^ 

agatacagttatcgtgtatatagggtcagcaccaggaagccatataaatTTTTTATatcattatatggatgatctta 

tctatgtcaatagcacatatatcccag tc gtggtccttc cgtatattt aAAAAATAt agtaatatacct actagaat 

Early transcriptional 
scop sequence in bold 
for human PAP sequence 

AAATAGATTTAAAATGGATATTAATAGATGGTAGAGATCAT 

TTTATCTAAATTTTACCTATAATTATCTACCATCTCTAGTACTAGCTAGAGATCTTTCAGAArTTTTACACAGATATTAT 

CATAGGTTTGTAGATGAACAATACTTGTTTAAGCrACCTAATATCATTAGGA 
GTATCCAAATATCTACTTGTTATGAACAAATTCGATGCATTATACT^ 

TATTAGATCGCTAAGAGGAAAAGAACCTACTAGCGAGGACCTATTACACGA^ 

ATAATCTAGCGATTCTCCTTTTCTTGGATGATCGCTCCTGGATAATGTGCTAATGCGCAACGTCTTAGTTTACCATTCGT 

TTCTT AAACCAATAGCATCGAG CCTGAAATGGAGATGTCCGTTT CCGGATCAGTGGATAAGAG AC TTTTACATTC CTTGT 
AAGAATTTGGTTATCGTAGCT C GGACTTTACCTCTACAGGCAAAGGCCTAG TCA CCTATTCTCTGAAAATG TAAGGAACA 

GGAGATGAGTTT 
CCTCTACTCAAA 
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Amino acid sequence alignment of rat PAP from VIR501 with human PAP from VIRS02 



Boxed: Identical amino acid 
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Decoration 'Decoration H 1 ; Box residues that match ratPAP aa seq exactly. 
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EEY genome 



location 



sequences 



ims3 to ai:u 



Insertion In barren 
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pVHL04 was constructed by cloning the following into a bacterial plasmid vector: 

1. prFPV L+betaGAL: beta-Galactoaidase protein coding sequence operativcly linked to a fowlpox virus late 
promoter 

2. pr7.5+Ecogpi: E coii xanthine-guanine phosphoribosyl transferase protein coding sequence operativcly linked 
to a vaccinia virus p7.5 promoter ~" 

3. Fowlpox Virus nucleotide sequence spanning ORFs 132 and 133 - these rwo ORFs over lap each other. This 
sequence forms the homologous recombination flank I. 

4. pr7.5+huIL2: human IL2 protein coding sequence operativcly linked to a vaccinia virus p7,5 promoter. 

5. prFPV E/L+rat PAP: rat prostatic acid phosphatase (PAP) protein coding sequence operativcly linked to a 
fowlpox virus early late promoter. 

6. Fowlpox Virus nucleotide sequence spanning ORFs 134 - this sequence forms the homologous recombination 
flank 2. 
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HR Flank 1 




HR Flank 2 



pVHLOS was constructed by cloning the following into a bacterial plasmid vector: 

7. prFPV L+betaGAL: beta-Galactosidase protein coding sequence operatively linked to a fowlpox virus late 
promoter 

8. pr7.5+Ecogpt: B coli xanthine-guanine phosphoribosyl Transferase protein coding sequence operativelv linked 
to a vaccinia virus p7.5 promoter 7 

9. Fowlpox Virus nucleotide sequence spanning ORFs 132 and 133 - these two ORFs over lap each other This 
sequence forms the homologous recombination flank I, 

10. pr7.5+huIL2: human IL2 protein coding sequence operatively linked to a vaccinia virus p7 5 promoter 

11. prFPV E/L+huPAP: human prostatic acid phosphatase (PAP) protein coding sequence operatively linked to a 
fowlpox virus early late promoter. 

12. Fowlpox Virus nucleotide sequence spanning ORFs 134 - this sequence forms the homologous recombination 
tiank 2. 
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